Abstract
Introduction

36
All over the world surface water is to some extend contaminated with organic micropollutants 37 (OMPs) (Houtman et al., 2010) It is expected that the amount and concentrations of OMPs 38 will increase, due to population growth, aging and global warming (Wuijts et al., 2013) . A mg/L affects about 80% of the organisms in the infiltration ponds [Reeze, 2010] . Because the 53 infiltration ponds are situated in a protected nature area (Natura 2000), it is of utmost importance to lower the hydrogen peroxide concentration till a level that will not affect the 55 ecology. As a company standard, the maximum allowed concentration of hydrogen peroxide 56 in the infiltrated water is established at 0.25 mg/L.
58
Hydrogen peroxide in water has a tendency to decompose in water and oxygen, because the 59 reaction products are more stable than the hydrogen peroxide itself [Petrucci, 2007] [Masel, 2001] . Decomposition starts with adsorption of hydrogen peroxide on the catalyst.
74
The rate of adsorption, and with that the decomposition rate, is higher at higher water 75 temperature and with a larger catalyst surface.
76
Filtration over granulated activated carbon (GAC) is a proven technology to decompose 77 hydrogen peroxide [Kruithof, 2007] . The decomposition reaction with pure manganese 78 dioxide in granular form is slow and time demanding (Bazri, 2008 The two reactors R60 were fed with pre-treated Meuse river water, abstracted before the full- The hydrogen peroxide concentration in water was analysed on site with a 
Specifications
172
The manganese content of MCFgw is about 100 times higher than from MCFsw due to the 173 higher manganese concentration in groundwater ( In about 250 till 350 s the hydrogen peroxide in both reactors was decomposed completely. Already within 10 s 95% of the hydrogen peroxide was decomposed. Clearly the coating with 228 a relatively high manganese content of 100 g/kg had a positive effect on the rate constant of 229 decomposing hydrogen peroxide, conform literature [Bazri, 2008] . In addition, the small 230 particles and high specific surface area (Table 1) form a large catalyst surface.
232
Decomposition of hydrogen peroxide is a first order reaction in a heterogeneous 233 environment. Because the reaction does not take place under homogenous circumstances, 234 the decomposition rate is not expressed in a reaction rate constant, but in the conversion 235 rate constant r [Coulson, 1996] . The conversion rate constant is not only depending of The slope of the lines is the value of r. MC had the highest conversion rate constant (note 247 that the value of r is only based on one sample point, because the water in the second ). In addition, the conversion rate observation is reported earlier under heterogeneous conditions by Coulson [1996] .
262
In Table 2 
286
The decomposition of 5.8 mg/L hydrogen peroxide is plotted in Figure 6 . Presumably, the adsorption of hydrogen peroxide on the catalyst was inadequate due to the In one way or another pPelleting MC till a diameter of about 2 mm would make higher flow 
